INTRODUCTION: Sedentary Behavior (SB) research has relied on accelerometer thresholds to
on MVPA (22) Non-exercise activity thermogenesis (NEAT) is described as the energy expended throughout activities of daily living, and is composed of sitting/lying time (SLT), standing time (StT) and all light intensity physical activity (LIPA) (15) . There is increasing interest in the association between NEAT and indices of health in epidemiological studies. It has been hypothesised that components of NEAT have opposite associations with health outcomes, whereby SLT may be negatively associated with health outcomes, while StT and LIPA may be beneficial to health outcomes. It is through these activities at the lower end of the activity intensity spectrum that the majority of total daily energy is expended (15) . However, it is not clear which components of NEAT are associated with health indices, primarily due to limitations with existing measurement methodologies. The examination of the individual components of NEAT is extremely difficult due to the ubiquitous nature of such activities. The majority of research has employed self-report 7, 18, 22) . Although such devices have greater reliability and validity than self-report (16, 21) , these measures rely on the lack of ambulation rather than postural position to estimate SLT. Consequently, this method of examining sedentary time often results in misclassification of StT and LIPA (6, 23) . This is a significant limitation, as the behavior of sedentariness is defined as any "waking behavior spent in a sitting or reclining position that require an energy expenditure of <1.5 metabolic equivalents" (28), and consequently would not include StT.
Relationships between objectively measured SLT, StT, LIPA and indices of health in young people are poorly understood. Evidence in child and adolescent samples have found that associations between sedentary time and indices of health do not persist when controlling for MVPA (2, 20) , while no literature is currently available on the associations between objectively measured StT and indices of health. Similarly, limited information is available on the associations between LIPA and indices of health in young people, while no research has distinguished SLT from StT or StT from LIPA to provide a more comprehensive measure of both SLT and LIPA in any population.
The purpose of this study was to examine the associations between SLT, StT and LIPA and adiposity in a sample of adolescent females using an inclinometry-based activity monitor.
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Methods and Procedures:
Cross-sectional data was collected from a convenience sample of 7 urban and 6 rural secondary schools in the mid-western region of Ireland between 2009 and 2011. Participants were randomly selected from a list of all 13-18 year old female students enrolled in each school. To be eligible for inclusion in this study, participants were required to have no injuries or illnesses which negatively impacted on their participation in physical activity. The numbers recruited from each school varied by school size. This study was reviewed and approved by the University of Limerick research ethics committee. A total of 216 students provided written informed participant and parental consent and participated in the full test days. Due to insufficient activity monitor data, 21 datasets were excluded from analysis. A total of 195 valid datasets were included in the present analysis.
Measurement of Physical Activity and Sedentary Behaviors:
The inclinometer-based activity monitor employed in this research was the activPAL TM Professional Physical Activity Monitor (PAL Technologies Ltd., Glasgow, UK). A detailed description of the characteristics of the activPAL TM has been described elsewhere (3) . Briefly, the activPAL is a single unit uniaxial accelerometer measuring 53 x 35 x 7 mm and weighing approximately 15 grams. The device was worn on the midpoint of the anterior aspect of the thigh, and was attached to the skin using a hydro-gel adhesive pad (PALstickie 
Free-Living Physical Activity and Sedentary Behaviors:
The activPAL was used to estimate daily physical activity and sedentary behavior variables, 
Statistical Analysis:
Descriptive statistics were calculated, and are presented as mean (SD) for normally distributed variables or median (IQR) for skewed distributions. Spearman's correlation coefficient (r s ) was used to measure the association between physical activity and sedentary behavior variables and both BMI and Σ skinfolds. Mixed linear regression models were used to examine these relationships after adjusting for age and the clustering of participants within schools. School was included as a random effect in the models and age was included as a fixed effect. Separate models were fitted for each physical activity and sedentary behavior variable as a predictor of outcomes (BMI and ∑ skinfolds). Models which adjusted for MVPA were also fitted, after 
Results:
Descriptive statistics for the sample are presented in Table 1 . A broad BMI range was observed Of all physical activity and sedentary behavior variables examined, the percentage of waking time spent in LIPA (excl. StT) had the strongest association with BMI percentile and skinfolds (Table 2) . A weak to moderate negative association was found between increasing LIPA (excl.
StT) and both BMI percentile (r s = -0.24, p < 0.001) and skinfolds (r s = -0.25, p < 0.001).
The association between percentage of waking time spent in LIPA (excl. StT) and both BMI percentile (β = -4.38: p = 0.0006) and skinfolds (β = -4.05: p = 0.006) was significant, after adjustment for age and the clustering of participants in schools ( Table 3 expenditure exist (<20kcal/day) (19) . These findings may help to explain the results of this study.
Although Placing these findings among existing research is extremely difficult, primarily due to the lack of accurate information on objectively determined LIPA in child and adolescent samples. The predominant reason for this dearth of information is due to difficulties in detecting and assessing this specific activity behavior (25) . Of the limited evidence on the associations between LIPA and adiposity in adolescent populations, the results are contrasting in nature (5, 26) . Ekelund and colleagues identified no association between accelerometer determined LIPA (MTI activity monitor) and body fatness in 1292 9-10 year old European children, without adjusting for additional activity variables (e.g. SLT or MVPA) (5). In contrast, Steele et al. identified a weak but significant linear relationship between accelerometer determined LIPA (Actigraph GT1M activity monitor) and BMI after adjustment for a range of covariates including SLT (26) .
Differences observed across studies might be due to the inclusion of different covariates in the regression models, yet it is more likely due to the use of different sedentary thresholds, which
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result in significant differences in the amount of quantified LIPA (10) . As identified by Ridgers and colleagues, significant differences in accelerometer determined SLT can be observed using sedentary thresholds which differ greatly (23) . Additionally, such accelerometer-based activity monitors have been shown to consistently and significantly overestimate sitting and walking activities, primarily due to their inability to examine StT, and consequently may have misquantified LIPA through the misclassifying StT as SLT or as LIPA (4, 6) . Through the use of an inclinometer-based activity monitor, which accurately and reliably distinguishes between SLT and StT, this study has provided valid and reliable estimates of SLT, StT and LIPA, and has examined the associations between these physical activity and sedentary behaviors variables and adiposity.
The findings of this study have identified that SLT is not associated with body composition, after adjustment for age. The associations between SLT and body composition in this paper are consistent with existing examinations of the relationship between accelerometer determined SLT (which have corrected for MVPA) and cardiovascular risk factors in child and adolescent samples (2) , but the present findings are based on SLT determined from an inclinometer-based activity monitor. Previous objective examinations have employed accelerometer-based activity monitors (e.g. ActiGraph GT1M and GT3X ) as measures of physical activity, and have estimated SLT using an activity count threshold (e.g. <100 counts·min -1 ). This method estimates SLT based on the lack of ambulation (23) . In contrast, the present study has employed an inclinometer-based activity monitor, the activPAL TM , which directly measures SLT through the inclination of the thigh. Significant differences have been observed between ActiGraph and activPAL determined SLT, with the activPAL demonstrating increased accuracy at measuring sedentary behaviors (6, 10) . Furthermore, the use of the activPAL has been encouraged in studies StT could be a worthwhile initiative for weight management in an adolescent female population.
Future interventional research should focus on whether decreasing total SLT through breaks and increasing LIPA may prevent unhealthy increases in adiposity in adolescent females. Further research is also required to examine and interpret the associations between breaks in SLT and body composition in adolescent females. Moderate to Vigorous Physical Activity (%) 6.1 (2.4) 1.6 -13. Separate linear mixed models for each PA and SB variable with school as a random effect for BMI percentile; Separate linear mixed models for each PA and SB variable with school as a random effect and age as a fixed effect for skinfolds.

